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Abstract of JP2001 357533 
PROBLEM TO BE SOLVED: To provide an 
optical disk recorder or the like which is 
capable of preventing the illicit copying of the 
whole of an optica! disk recorded with digital 
written works as it is. SOLUTION: This optical 
disk device has a formatter 1 which forms the 
channel signal corresponding to main digital 
information, a secret key memory section 1c 
which stores sub-digital information (secret 
key), a pseudo random- number generator 2 
which gienerates pseudo random-number 
sequences, an XOR 4 which logically inverts 
the pseudo-random number sequences in 
accordance with the respective bits of the 
secret key, a PE modulator 5 which forms a 
PE modulation signal in accordance with the 
logically inverted pseudo random- nunnber 
sequences, a phase modulator 6 which 
advances the phase of the edge of the channel 
signal by a specified slight time when the PE 
modulation signal is '1' and delays the phase 
of the edge of the channel signal by a 
specified slight time when the PE modulation 
signal is '0' and a recording channel 7 for 
forming recording marks in a DVD 9 based on 
the channel signal to be modulated which is 
formed by the phase modulator 6. 
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*f bTSi'>afc tt^ii b T 5 tc ± o s n 

fclf-y h®x-y>'©^»a:fi:ffi^jie)-a-fcfiiafi:S(ClB 
gt3nfctf>y h«X>y J?Oi^»t*«BS^bVJC:t*#m 
i:-r -Sii^JS 3 fBiK©3iex X ^7 . 

fr?)ii^3S4fB«cDjtx^' xi7. 

^fctt*5|fi® $ nfc?t5^^ X Off ^^csffls ns tf 

[iS*3S7] H9IB9J7'>^:5'>'Hf«*^IB^^nTViS- 

^oMJ^iccfeViTtt, rt^fliJc^fibfcSfrstief'iB® 

snfclf hCDi^&t^1.^ffl!lC^titbfcttifBfi:StCl3^ 

^eiB^co^x-fXi/, 




>yi7tC|nIWbTJ^jfiSnfc1fSt!-y h^JT^f), 

WtBiij7'>?5';Hf ffiiSBS2p^ D «y ^7 1;:?* bT^^ 

IB«<7)^xi'Xi7. 

S IS -y ^ i: b xeitHS «t 5 »rfi:ffl^^*«JS 

mim. 1 1 ] H9fBfi:ffiKJg«^i!i«««1««S^i^ 
W P L L ©ii«E^«iJ: 0 t>+^>ii5Vi ^ ii^i^lS-fT^W 

[if 1 2 ] fl8IBfi:ti^^tC*3lt^{4'fi©^ll©¥ 
0 C i:*#«i:-rsii*« 9lB«©>t5^-f X 

«y hOi&)S*<tO:i^«©l^-»Tbd^%)jS:^l6]©v'7 h 
9|B«©^X'|-X5'. 

«i:-r 9 mm<D%=f^ x . 

taiB^^^-i- X^:?© h7>y^±©lltS:WJa:*«Pfi^S{'tf<y 

^►^T^v'^' ;nf aiBSi#s i . 

t! >y h ©fiM^WiBS^fiStc?* bT«'>«fc*t«fii:^ 

-&S ^1 1 J:oTiJfBiiJx-:^^';Hf ffisss-rsfflxi? 

^vs^7'-;?^;HtS:^tt*^ffiS^n}fc?t5^w xd7 ©ff± 

Rffcfi?ffl3nst!>y h©tfIfB«*fiSlc-pViT©«6-::? 
#©l6Hrt-refe-5c:i:S#iii:-r^»*ai 5fa«©^ 
x^Xi^SE^^e. 

h © h ^ -y ^:3^rS]{C*Vt^S^ ^*^-:5*^t?)X>y 
■r-5:^-&fC*5tt^tf>y hCX-yv'figlC^tbT— ^©h9 

Baai'>Si'Svt(iffl=£it*fcfi[SSt/iie>-a-fcfi:B©<'if 
n*^ C jg^r Sliffi^^ t J: TWIBSJx s?^' ;Hf 

^fctt36i|H®SnfcJfcx-f Xi7 ©f||fe^{c«29Sn?. If 
-y hOv'-y^OteHl^T^Seit^iRfmt-rSW^^l 

6 iBie©7t7^f X fim&m.. 
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E ^Pft ^ ^ P E ^USe i: . 

Miep E^as«^5!)^^ 1 (^^m^^-rm^\z^^^T\m 

»*3R 1 6 15ic03tx ^ X IB^SS. 

-5li*3S2 ItBiEo^x^'Xi'iB^^S. 
[||*3I2 3] HSIBiiJx-:^^;H«ffifBS#g;«. mllB 

iit*^bVi5i^Tis-rct$#«.i:-r^ii*^2 213 

2 4 ] t(IIHilI^i?iS';Ht^fBg^©«. 

E^P^^Sr^^T?. P E^^gSt, 

mi2P E^^ft^d^m 1 ©t^^^S^I'B^r^Tf'^^V^Tt*. 



tc^te^E-a-sfcj&wM^^fe^Kb, taiBPE^pffi^A^ 

ttiBPE^iigCia. mumm^^^^za-oxmrn.^^^ 
nfca&j^^jjca-cJv^TWiBP ESip^^**fiK-rs c 

i:5#^i:TSIi*3l2 1 Xa2 4fB«®?tX'f Xi^lB 
2 6 ] H3IBBJ5^>?^;Hf ^I3®*IS«S ^ 

x^Xi^SggB. 

HilK?tx -< X ^ h ^ ^7 ±©f!lfSc65?S:**fiSJC t! 
h * Jg^£t-S :i t.\z^-z. T MfB^-x>'3';Hf ^SIBST 
?>ix>'^S';Ht^tBfiiX^-y T't. 
tf>y h(D'e«SWIB**fi:MfC*fbTm'>«fctt^fit^ 
its d t J:o TWSi'Jxi?5';Hffffi*ffi®-rSiiJx>' 

mzmm^n^^y hot5fBS^figc:5tr^To«e,o 

€cDffiiBl^T^^;^t€#^i:T^W^Ja2 7|Bmo^ 

ra*«2 9] t3IBBJx>^^;Ht^lB®Xx-y:;'T 

fcf>y h©h5'y^*l^ntC*5lt^;fi^«:ft^-::^Vt2.X 

go Vi-rn*^:: J^^-r 2) feffi^SS fc J; o T ffllBlfJx rS' 
;H««?£IB^L', 
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mm, 

[W*^ 3 3 ] HaiBSiJx-:^^;Hf ^ttffl^Stts 

MIBfi:1f^lC*-3'V^T> WfB9^V^;H:;'->' hi7D-yi7{r 
^^{t^tmIIB5^^^>'V^i-^<^fi*S®j5*T-^!'^^'^"**"^ 

■s.TflfBffill't4S:^m-r5Cia:4#mfrSBI*^3 2 

wiBP Em^mnt^m 2 (Dt^M*s^-r^F.atc*3ViT 

«Hf(fBiiffl^lSm^*«^-rSffiCDii*:9-€:M#-r 
H?IIB31ffi^Mm^*^S^TfifflcOjin^J-^llP» UJa:*^ e 




BfifB«»a5(r J; ?,a»Mi'St?viTgtiiBiij5^-:^^;Hf « 
t -r s W«S 3 3 S^ojtT^-f M^^s. 
MIEa»gE«. -«:S©«8IHa&«?>JtCO(.iTH(IIBjt* 

WEx- ?^5ijiBiftgBiciBit $ ntc^- ^^ntwim^ 

;^Efl5nfctfIfB^ttC»oaiT, SfrlBtf-y h/i^h^-yi? 

HdtBffiiHt^ttJgBtt. HuiBx-^'^J^Jl'^tJViT, 1313 

3 7 IBmCTtT^-f Xi'S^SB. 
[it*^3 9] HtlSBffilH±^tilg5«, 

^S^fiK-rsPE^UBBi:, 

SaiBP E^P<i^*^ll 1 W!RmS^T^PB^t'*V>T«tt 
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OiS* (CSO'V^T miEgJx ;Hf ffi m :^ -r ^ ^ t S: 

m^mm^mt. mv^m-^iziM^x, ttnBtfen^ST® 
hm^mesi-^n^t'hiz. mmmziiLmmM^^^f!^^ 

HufBSMtS. 
[0 0 0 1] 

^}\'mmL^^'T=j^)\''^M\zm^TL^fs.ii'^^')t7'^7.^ 
yztmrt^wmzmt^. 



[0 0 0 2] 

[t»e*we^«] DVD (Digital VersatileAideo Dis 
c) Jt'f^^Sn-53tX'f7.^«, AV (Audio Video) x 

Pam±©iaSM/^if)®A^DVD-ROM(CfB#Sn. IS 

[0 0 0 3] TIEat!-€:B5±-r-2)6e*®S^i5i:bT. 

-irX1996. 11.18 P.13-14#^) , 03Ott. 
2:SSHJ-r^fc*«S®'C*0, DVD®— ^e<)/*IB^M 

7^>?:5^;l^:3>x>^y?£3|SgS©a^li (iS"f h;nt, 

Bt^^bn >5">^y i'-feXBim^— tflt^ 
««9 atClBgibT*3<feO-C^^. -tLT, •ttxe.Bt 

^^ttfeiE^co D V D - tr fc'ttsa bTt5 

<@^wDVDSs.y^^'f hJvsfCii^st^n^.T^'f 

(U-H'f>M«) 9b(Ct&«fibT:fe<i:Vi5'b(D 

[0 0 0 4] cnCJ^-pT, 7-f-fe>X*SttTVi!^Vi 
:^i;ftD V DH^SSfc J: ^.Bt^lbn >x>^>' 

^f^^j&^IB^SnfcD VD <E;>cafcS}jt bSS56-r^^® 

^IE^f^*^B)^±^ns. #Ba¥i 1-39721 

[0 0 0 5] 

>h;1/^-5'cd-;^kdvd*. ffi?^tc««g^^S« 
DVD*^e.i?^sn^7'-i5'aR)^S4bTPLL^ 

fflViTI^W^bbTt:*>v hT. h'J-A€:^flKb, CtOH-y 

[0 0 0 6] 3tf-:*f-H1fa^SiJ1HI1f^®^ 
fe-g-S&fc D V D O^fBti^J^CD F*9§dt^© S D V 

D{;:5'-y Hrilf-$nTbS-pfcS-&tCS, lESWDV 
DtlWI^fC, 5<-b>X^SttfcDVD»li§«C<fc-:3TBt 
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[0 0 0 7] ^CT. *^Bgfi*^A^^Fnm^l-®^T;'i 
[0 0 0 8] 

[0 0 0 9] *5SII»C«S^3t7='f X^IBSSB 

[0 0 10] ^xi^^S'^'Hf ^C^fJ^-T 

PE^P#-^*^ "0" ©t#(C*5ltSH3IB^^^-'V' 
SB©5^-V^;V*«l;l*3feX'f Xi^ffiSi^et L/Tt><t 

[0 0 11] sfc, :iFi^m\z%?>yty'^ xi^n^mm 
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[0 0 12] ±5^v'5';Ut»ffii:ll7'>'^'-'Hf«** 

X ^ © h 7 ±®gltS!Wi^=£a«PeM(C J^fiK^E nfc tf -y 

[0 0 13] TtT^i'Xi'^S^TSSg-e^o 

fi£5nT*5 0. tflE^gia. PLL<Ofi:*aJtte^^®li 
[0 0 14] ±ia3t7^.^Xi'E®g« 
[0 0 15] 

D. E, F<Dmmt. 0 2©37-f 5>i^^^-h(e:*$ 

[0 0 16] *gSl 0 Ott, ^fcT^^X^® 

li^S^fSii!)'^ e. [SIBtfCiB® LT < «ig*%-r 2>D VD - R 

PE (Phase Encoding) iSP^ 5 . ■a=ti^Plg6. IB® 
5=--^^>'l'7&OftBSt'\u/ H 8 Sr«^^). 
[0 0 17] 7:t— V-y;S' Itt, ^xi?^';Hf« (IBS 
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•fUy^m'Viy^o y^—'7y^l\t, 1 0 0 

^;l.3-h*A{t^m (8tol6^gl) bfe^fC, NRZ 
[0 0 19] lU^MIBISgE 1 b tt. S^^HiH^^-K*^ 

^oy"-^ mmm) ^mmfL^n^is2izmij-r^, 

SBd^e. 1 t-y h-r-:3|illcNRZ7:t--^-y hT»fl&«) 

lifHttaB 1 c -&tf- 2 5 6 X 5 6 AW h^OfS^x- 
^'lc^^SS-&T. 5 6 tf«y M7)HH©8J*»*lf>y hv' 

[0 0 2 0] El 4 a, ma^j^^mi^iB^-?' 

#tf-y h{c-r>^2 5 6 k*-y h©itm»?R^J/5^fflV^e> 

(1 6 If h05=--fr^Jl'3— F) 

^.CtAJS^^tlTVi^o 5 6 k*-y hcD85^ll<7)# 

[0 0 2 1] iS'-f 5>i^^fiSli3a, (O^^geia 

-f = >{fmn^ p E^ps 5 tm;^t-s. 

[0 0 2 2] M<KaiS«^^2«, ?!JSBffliaitgBl b:6^ 




m^m) ^^^t^> 0 5tt. gmi§:fg^i§2 
tt, sjfflfitffiitgsi b*^e.©:S]«M^£«if-r^ 1 5 f-y 

hS<?5yU-fe>y M/>'X^2 at, 15© (h'-y h) ® 
>'7 hV'v'7.5'2 bt, ^•cDv'^ hWvX^' 2 b®MS 

B (»i4ffi) iimi oiff^n^n®ia}^M®ttffiWii 

[0 0 2 3] IQWffllSttSei bA^€>2ie.nT.<S?DW 

ioT, •?-©W^M:^t~>7 hU'>^X^2 bCS#)X*n 
^-f = >i^^^gg3*^6«A*'f hi'n-yi' 
\zmm\yX. ->7M^-:^X-^ 2b{Ct&lft^tnfcl 5e>y 

^- h 2 c com:*M*^>'7 hU- 2 b OL S B 
(moffi) (C7W-FA*-yi'^nT*&ffl$^t2). CtllC 
j;^T. ->7M^>?;^^2b®MSBJCtt, mh-^t 

X. mm^mma^-VA\zm^n^. 

[0 0 2 4] fi*. m 1 ®*JSOJ^^T?tt. CKOM^KSL 
IS^^feS2«, iffiSltBaS^:-FfC:feViT, -&tt2 5 6 
X 5 SAW h®|H®x-^ SS^HSL»?^^J, fiP 
2 5 6 X 5 6 tf >y hOMm^^^J^^^TSfc* 

2 *^ e. ®«mis»3^J iSJSSiiHiiias i c *^ ^ © 

dCDS^^iW^iifty- h 4 tt, 5 6 bf >y h 
lf«y httClSCT. S<HSLIS5I^^ 2 75^ e^^Snfc 2 
5 6k*-y h^^OSmm^^^J^^-^^^PE^^igStC 
A^^J^-tir^AV 3?.«, iiaSSbfcmCPE^PSStC 
A:tl $ *^ W CfTo T % . 
[0 0 2 5] PESiiS5li> ^''f5>^^fiegs3*ie. 

e.jie>nT<«>MmS5S^JDSPE^siL', »5)nfc 

P.E*P«#E$^ffl^SI3g6Km;'jf ^©1^*, 

PE^iiM-^E«, 0 2©^"r5 >i^5'^-h«C^$n 

g^ft!iMfiiafn':r-h4*^5>m:^snfc«^SL 
[0 0 2 6] mmm^&\t. PE^psg5*^e>©PE 

^P«#Etc*-::?ViT, 7*-'7-y^' id^ero^^Y^-'V 
«^ B © X -y ©m'>^Kfcnt3S 5. S *^it * -ti: 
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(Dili (0. 5.o) JC^iie)l9:5t^nTVi2>.. 
[0 0 2 7] 06«, fiffl^iiSi 6 <D#M?'j:^fiK^*-r 

^D-yi7gi^*^. fi*s^isii6a> ±mwp^mfc\i 
iis-fr. PE^pM^Edi "0" wi:#tc«, mmme 

[0 0 2 8] cniCj;-pT, ffiffi^P^ 6 tCA:^ $n^c 
^E*i"l" S^bTV^St^ (0~18 0K) lCtt± 

f3«'>^r^fcnt&ffi*^jise) e> n, p E mmm^ e *^ 

"0" *^bTVi?)t^ (180-360 ft) {Ctt±E 

[0 0 2 9] faS5'^^;i'7«. ffiffi^PS6A>e.®« 
^^;z, l/-- tf- t*-AS:ON/0 F F ^iir^tHWiS-^^ 

^)Vi)^io<ommmmzm-^^^T. tftf-A*oN/ 

OFF^'^fSiffiio. Ulig-f VD 9 O^ffitClRlit^tC 
f-AX#<v h*^TTVi< iJy'r^yif 

[0 0 3 0] 0 7}i, le&^-y F8t-J:oTt!>y hAS}^ 
fig^nfcD VD 9 0fBS)K®«SS:*-r^1-S0t?*S, 

[0 0 3 1] SSIS, i(Di-5:'5:S^^lii3g'E-Ffr*3 

^ntc^^mmi^-^-i^ Giz-oi^^xmm-^n^i^y 
ms. (ftSc) ^}-^&*^'ri'7 7T*5= ft^i 2 1«. 

PE3?Pffi-^E*^ "0" ©t#tc4^^nfcS^SaSH^ 
2«. PE^PS^EAt "1" (7)<h#tC:i^SnfcS^ 



L, i:M^'&Lmtzn^^*mhjtzl5^\Z-fntc>SL^X 

(H) SrS;'c^fttt"S:tf'J'Xfl^t'iet,^ft^i^^<> 

ffii^l2 3«. 2 IS.1^1 2 2^Sb^ 

[0 0 3 2] *^BJ«. sj^sii®fask^ic;Bv^6.nfc^ 

ttiSIl 2 3©$;-y^^5i-**tt^l.2 l,<hffi^l2 2 

[0 0 3 31 iagiv-i/©x<y-:? {h^-j^ 

;&(S]®2oox-yi?^E-n:fn) ©tee* h^yi'® Jiff 

t 5 .y ^ {C J; o TfSgfc ^ tlT VV^ ®-C. >y ^ 

ic,ia*)nfcit^*^*wr«tE43*fc!*''>a^®^^s 

«CJ;oT«, ^®aj^«l*^»tti-r2itttx^;^v^. 

[0 0 3 4] «ecT. a^WS^SB^fflViT, i®J; 
5 ;5:ie>^^;5^*lBSl$ nfcD V D ®^T®[*3^«:^-:5 < 0 
^®^SK*-tilUfc^t;:ffi«DVDt'S®Lfc<!ibT 

fe, 7c®£5'>?^-'Ht^fc*^t*«3t!-$n, 'j-j^\zm 

-$n?)Cl<?:*SJ5:Vi. Z.iWZ^'oX. :t U >?i--'l'®D V 
D t:^IElC3 If— SnfcD VD <*:*ES'J-r5 21 

tlfc D V D ® ^fcHt =£fFW-r S^^Sr^ttSCtT, 
^ftSfig® D V D *^ miel ^ C <!: {C cl; -S^f^^Wft^ * IhIjS 

[0 0 3 5] Sfc, *SeiOO«, 5 6f>y>®SJ^ 

ii*^®**DVD{ciast-r^®x«fj:<\ mmmo^ 

hlC2 5 6 b'i/ F®aia?S^JS;*f^^-*« ^n^-a 

fcaic^^j^®T?> t<omm\tmmx$,K>, it^®ss 

[0 0 3 6] 2f:Sfai0 0tt. SLIS:»5!llCi-D 

Titit tC5^ -v B * v -y ^'^Pt-^ ®Ttt;^ < . 

ai&i^^j B. p E bT# e. n«) p E ^pm^ E 

J;-pT5'-\'^;i'#^B*-:^>y^'^^bTVi?.®T. lA 
-f h®ffi®x-^ (H@®^^*;i'n-H) i^ttt, ffi 

(ISOft-r-::)) -efT^5n5.^:ttJ5:0, S^^lc:j3Vi 
Ttt^^bfci' n >y i7 ®atBB*Aifft)n^. 

[0 0 3 7] oSt), feb, X>y>»®ft*a*ji*SBl 
®<^^X(iS&-&^^2®iKMfc*lt7!)^ft<^v^fc#^C 
S4^fc43ViT, i^ayi'^mtii't^PL'L (Phas 
e Locked Loop) i}i^<D^f>\zm^rc&m^m^(OX.y 

-^■ffiSJcjitiE-rsjittTat), te+a^^m^^^^^^bT 

bS^OX^ firffi^P^^)-®^tii^S:65faTbTbS 
5. bA>b, *gS10 0T-«, PE^P^i^ET-v'-y 
^^ia*<fT;'5:t»nTVi*®T, -?-®J;5^P>3S®%**^ 
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[0 0 3 8] 09 tt, :^mmzW>^yty'^ T^irn^mm 
1 1 0 tt, ±IHJt5''f T^i^^mmm 10 0 C^^fS 

o ^: # {cusi ^ ss^^- ® ^ '-Sfenfc iijT^ 

^'v^y H 1 1 , n^^^- 2 . S^fS^MllIil^ 1 
3 . i/ay i/JftliJSI 1 4 . I^^^jSS 1 5 , ^BESP 1 6 

[0 0 3 9] S^^-y H 1 1 tt> ytif^y i^T yfX$> 
0, IllfeTSDVD 9±cDi5^-7-i'tC^t— ASr^Tt 

O bfc 0 T -5 1 1 <fc oTx-:^:5';i'OM*-tH I'ft^ 

[0 0 4 0] i7D>yi^ttm§gi 4». n^^^^)vi 2 

BP^, (i) 5^^^;V3-H««fi£t-S«-t*-;' hlc 
[^fflbfc^^^;Vt'-y ^^^'a•yd7, (ii) 
tf>y hi7D>>i7^*mi:bfc«-a-®^*mL^i^Oji^ 
fiE^i-^lt*5%t-jtffi^li«^H, (iii) ^® 

mn^^tcn^^-rs^^^^^ i > R^^- (i^> 

?I4<S^MS@8S 1 3 . (ii) I^^^JSSl 5, (ii 

i) [^ffli^R^i 5, (iv) n±mnmmm^i 3, 

[0 0 4 1] 01 0«, i7a>yi7}SHiSl 4©fff»B^« 

^s^-r^n-;i7 0r*?>. i'P-yi'ttfflSSi 4«, 

mitmmi4a. )l-^y^)V^14hRZ^YCO (Vo 
Itage Controlled Oscillator) 1 4 c d^^-fj:^ P L L 
IlKi:, 4H<y h:<3'^>^'l 4dt. PIW^t^^tBSl 
4et, -teffi^^^^^i-lllSl 4 f t;5^6Sfig^n^, 

[0 0 4 2] e4iJtti«§§i 4 iioy^^ mmmm 
S?ny-hS.i/^>"J>y:/7n>yy#A^e>75:0, vcoi 
4 c e> 7 - hVN* i7 $ tirxti s n?)9^ ^;nf >y 

h^uy^tn^^'^r^)^'^ 2*''^W^«-ti5b{t-^t/5^ 
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;V>5^ 1 4 bRI^ttffiSMg^^^SiS 1 4 f 
[0 0 4 31 JV-7'7>f;i'3'l 4btt, 'effiH:tS5gl4 

gi-r5a-AX7'f;i'5'T^s. vcoi4c«. 
i^ffift^i^tBS 1 4 e tt, »E»mb«^(c^sn?. 

■:7>^ 1 4dCm:t)-r^. .4t:'>y htl'y>:S^ 1 4d«, 
VCOI 4 cA^e)©^^^)Vt^"y h!7Uyi/^l/ I 6 

[0 0 4 4] 'Oimmmmn^m^ 1 4 f «. uma-^m 

mniinz^mi.. mm^^isi 5izmti-r^wi^x$> 
01 1«. '&:mmmm^^m^i 4 f cd#»/j:s^ 
*5^-riHis§0T*s, fiffi^^M^^^nggi 4 f ta. 2 

e©-f >;\*— 3 0 a, bi:2<S©ifeaf»'i^— b 3 0 
c, di:*^e)«l^^ttS. 

[0 0 4 5] 012tt> 0ii{r^5nfcfi!:4i^^«^ 

^itsi 1 4 f ows^^mm-r^fzisbo^'&m^oi^'i 5 > 

yi;izmmvx^m^n^<^x. mmm^-hso ci)^ 
smtisti^mn mnmmmmi) \tm^^m0s.^f^ 

[0 0 4 6] n±m^Mmm^i 3\t. s^^^^^jh 
2*^e.©i?*-mbM^*«S(ibfc»3, 9Jx-:?3';Hf«© 

fei!i)©lfif^^ffi^j:ofcD-rSIilS§t*^. 013tt, n 

2>. n^mnvimm^i 3«, «pspi 3 a, mtt^— 

h 1 3 bs.(y:D]^^tfBftSBi 3 c*^e.«fiS;$n^. 
[0 04 7] m.m^ 1 3 a a, ^^^^ T^i^mmmm 1 0 
oro^pgpi ac*fjs-r2.ffiPiass-r*o. i^n-y^a 
wsi 45C)^e)©9^v^JH^"y hi7uyi7\,zmMhxn^ 
^^:^)vi 2*^e©^^^tiib^^^-y->:/'J>i^-r 

■ i:icJ;D5"-v^^;V3-HAlc«Pbfc^(::> i^ayi/^ 
ffigl 4A^e.WA'r h^D-yi^CHSBbT^^'Y^-'l'^a 
-FtcMJiSt"S8t:-y hC0l2&5^-^«-^^ (16to8 

[0 048] mti^- M 3 b tt, m^mum<oittf><D 
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1 0 0 OlOWfitSI&gS 1 b tl^-cDffi ( 1 5 t'<y h 

[0 0 4 9] 1 7 tt. JtT^^ Xi'lB^g 

□ >yi7tUT, 2©1 5^<lfflk*-> ^?^?lJ?£l■9■■<^J7-'^ 
tTSSiHSLIS*^ (M^^iJ) *±fiE-r-2). 1 1 

0 {C*3V^T«. 2 5 6 X 5 6 tfy V (OmU^WL^n^^ 

[0 0 5 0] i^Wi^jSH 1 5 K, i^Pryi^aHlSl 4*^ 

m-rsisissT-feo. (if-^'h) s®^* 

ggKl 5dS.tJt8lf<yh*'J'>^l 5e*^6«fiK$n 

[0 0 5 1] PE^lilllSatt, 3tx^Xi78E&S@ 
1 0 0®^-1'5>i^*££i§3i:PE^P§§5^n^niC 

1 4 *^ e> ffl/s'-f h i7 D >y i7 ca-rJviTM^a^^^gi i 
7*^e.®S'iHSL©c?^^j^pE'^«ib, aomxsifflM-^ 

4S 1 7 *^ e. roS'lKSLIS** 0 ffl^-&(r ttS^^ nfctt* 

b{cm;'3-r2><. 

[0 0 5 2] -feki^^ 1 5 bli, 2eo2A;'J 1 iHtlW 
#0^*^ e>JS 0 , a i^mtam 1 4*^ eoitffiK^M 
^HRI^iiffi^M^i^ I ^n^tl&, P E^P§§ 1 5 a 
A^e,®^®'©^*^ "1" cD<i:#tC««»§il 5 cCDIEA 
ij1Q^Rlf^XtjtS'?izm]&^'ft, "0" ©.h^Jcai' 
nx$-&Ti«^J-Sgl 5 c ©ftA:^J«^St/^IEX*«^JC 

[0 0 5 3] 8 f-y h:^':7>^$' 1 5 e«, i^P-yi?** 
§§1 4d^e>®A*'f 1-^70-^^7 5: 1/2 5 eC^i-^T?)* 



>^>^T* 0 . ^©ig** U -fe bm^t L..T«»S 1 
5 c , b # V^MfiJ^ge 1 5 d B:y:^iiEgi5 1 6 tc ffi^jf 

dt2 5 etf-y h(o^^?^m^mtit^::iii^i®<^'i-^ 
[0 0 5 4] S5i-§ii5c«, mmxti/ut^-ytiit} 

icA:t»snfcA;i'X®®a*«SbT^«u. mm^n 

[0 0 5 5]^®^^. CCO^^iSl 5 cOai:^»J^ 

tt. PE^pgsi 5 a-6^e.aa;^isn5PE^f!^-^*u 

^mmzii^^xit. m^mmmmi\zmntc/vv:k(om 
m^mnvx^mr^mzmasnmm^ i izmntc/w 

[0 0 5 6] tJe-pT, PEmmmmnx'h^mm\z^ 
\,^xmmmmmnH\z<o?)-/vi':^i)mn, a^o, pe^ 
mm^ifiox&^m?^^zii^^xmmmmm^ i tc®*A 

iz. pE^mmm!)^ix$,^mrJsnz^^^xm^mmmn 
I cw*-/i;v7.*^mn, d^o, pE^sim^A^oTS^ 
mmzi5\,^xmmmmmmnz(D^A)\^7.tmn^».<^ 
mmmm<m-^iz\t. m^^i s coiiitimmtn.:^ 
m\zm'pvx\,^<y>-:^i!Lmt-f3i^, *fc> vi-rn®ffi 

vf3.^^x'y>^2^izmmmmm^Hisc.umnmmm^ i 

yi;vxoffi^««*i|iiS«t<?*S®t?, a^)-Si5ccD 
[0 0 5 7] b^ViffifiJ^as 1 5 d li, m^l^ 1 5 c 

ntcM-r5*^H^ij^-r?>3>/ii/-^'#*^e.;^c5, 015 
u#vi-iiw«ai5i 5d®»if^5iJiHJ-rsfc*®0"^ 

^0. a^)-Sl 5 c){»6.b#Viffi*iJSgSl 5 dCA^S 

d«, 8 k'>y htlOy^ 1 5 e*^e.'J-fe-y h€^*^'A:^ 
^tltcm^ mWi) iz^^^X. (i) a^i-Sl 5 c;5^e> 
©•(g-^^JEA^±IHiE® b# Viffi<t 0 1 ^ 

b, A®b#Vi1iIJ:0/JN$V^^-&f^«0i:-r5NRZ7 

(ii) m^^l 5 c!5^e)®«-^«ffi*^-?-ti^Mb#Vi4t 
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[0 0 5 8] ;4*3. ±|Hb#ViM«JItt. *^HJ(c^5 

MS) > a^J-Sl 5 c JCA:^-r^A*'f (2 5 6) , 

[0 0 5 9] Z.(0^^\Z. L-^V^ttM^SBl 5 d*^e.Hl 
*^n?)?5F#?!I«v 2 5 6 hO«m«C«C!iSIS 

^©■ttcD'SIb^- 2 5 6 \dy h©ma»lg5ij«tC. ^ 

CO 0 6 0] ;^IEgPl 6«. l^^^iSSSl 5*^6.2ie>n 

^tHSnxViSD VD 9 A^iE^roTt^^-f ^^SE^^m 1 
0 OtCj;oTfa®$nfca^*:-Cfe^*^S*^=£^iIl'> # 

16«. S&^lilEtegU 1 6 a , ->:7hl/yX^16b. 

[0 0 6 1] SJ^HIBISSBl 6 a«. Jtx^Xi'iEglS 
Ml 0 0 OS^HtatigP 1 c t|l-cD5 6 f-y h®^^ 

i7Uy^thXmmi^^^l 5*^e.««F^?^J*->7hS 

[0 0 6 2] -aifc«5g|5 1 6 c tt, i^VYV-^7.9\^ 

b(c5 6 f-y h05«F-^?iJA^A:^^nfciI^{C*3V^T. ^ 
cr)»^^Jt»^ilSB«gE 1 6 a tC^JtSnxV^^ 5 6 t' 

IEX«ft®fflHtt*«#«t-2.^<i:***SibT5 6 0 (2 

5 6X 5 6 If-y h®Sm»3^^JC^''^T) ?tS-$n, 

6 a(ct&«S^nT^iS5 6b'-y h Wl^^i^t— ScT^*^ 



[0 0 6 3] ;i®J;5{cbTa^SiB^*l±lL.^-H*5^ 

^CDDVD 9ttiEMcO?feX'fXi?IH®g^l O OJcfco 

ffiSllKi3«. s^5^-\'^;n 2*^^®Si[*-tBbffl^ 

;^|iEgB 1 6 *^ 5S4m^5!lS[Hl?S 1 3 ic-f 
*ttij:^$nTC;5:Vi«^Ctt. ^©D VD 9 «iE«®3t 

xi'iHsss 10 0 fcioTffi^ad^afea^snfc 

m^motcisbiz. S4<i^S:^1-gi5t'm:tibfj:v>, 
[0 0 6 4] CtH'J;oT. 
^^ViD VD 9 troV^Ttt, .^jEKIBSx— :^*^W*-til 
SnTbS^^i:75^|!S±^n?.o SeoT. l8JS«*^tJ 

-^©DVD 

tt, *gBl 1 OCjX-DTS^SnS^ltd^^itStl, 

■r. 

[0 0 6 5] *gg2 0 0«> ^x^'Xi7©h:7-yi^± 

^_^fi|Ecr,^^^f^ (JlJlTtt. 5 6 If -y hOffi^a) 
^ |SIB#CfSgkbTt^ < tlll6**-rs D V D - R OMffl W 

taskss-east), «miS5g*S2, 

[0 0 6 6] fiii. mi 
tCOViTtt, I^-©?^^$#bTV^«>. £;T> mi CD* 

UlStt. PE^iSS5*^e®PE^Pte^ECS^V> 
T, -^WSl/hSfcV-tSHSb'\<y K 8 *D VD 9 ©rtSfflO 
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nsfHSiV-i7 D VD 9 ® h 7 i'+'t*^ 
^IBSbfcS^WD V D 9 *ijl^©B^SaT?7'^;/ ->:i 

o-rn) <oteffi(*9 (^so. /'fXtgiiges^ToS'te 

6 5 urn) . k>X®Mn^*NA (^J^tf. 0. 6) 

[0 0 6 8] c(3D7vT;^^PSl 8tt. PE^mien 

E^iS'fS^E*^ "0" Sr*L.TVi2)t$tC«, ±l2m'> 
«^ctt^1-Jl«t-^fi^S-*^" H 1 ®*:^<^^^^'^^*> 

[0 0 6 9] ^^^)Vm^B<Dl / 

0 (C-IpIWUTD VD 9 {c®3t$ii:^^-1f-t:-A^O 
N/OFF$-a:€)SiW«^2r^fi£L'l3^^->' H 8 (Cj^ 

^(Dmrnmntizm-^^^r. ^—ift-A son/of 

5., IlHg-r2>DVD9WSiSlCJaiS!^*Jilf-AX3j^'y h 
[0 0 7 0] ;icoJ;5iirUT, 0 1 sOiS^-f 5 >i^5'^ 
fiiOlf >y b*^efeSS[^i«IBSV-i' F*^D VD 9 t'J^ 

^sn^. m 8C5%snfc^8pf2&-7-i'Ci:ffi^si 

i7|2@SS2 0 OltJ:t?T?^^SnSfe^^SS-7-i' 

(cSfi b fc <o ft^ L 

[0 0 7 1] 01 9tt> C<DXoU\dy h 
i^) *t}gfJ^ctlfcDVD9IBSK®^®®^'P*^"^- 

' ss^iHS^- H \z^\.^xm^-^ntz \ivv<ny=;>7)\' 




so, 01 8C*^Fn^«^PIE®^-i'F(0J^«^7 
>?7;i.x5-'fi^G<DSiJ^, 01 9(rs^$n^fcf-y 

[0 0 7 2] S2 0ti. C©J;'5:^£»Sllf2^'6— l^'- 
IBS$ nfcffi^iii2Si^- ^Y\z'D t^T^aii ;s n?. 7 >^ 

ia22ia, PE^PIi^E*^ "0" ©t^{c:ifiesn 
fc«^PI2gf7-i' F Tt'lt C-:?ViT«) 7 5?T;1'X7-^J- 

±i2^ttsfc*tti^^fflaic-rnfc 

{^BX (L) ^feg^c^Sii-rs^f-^Xft^tcifiViffl^t 
/iS. ffi^2 2 2«. PE'Xiifa^E*^ "1" <nt.^\Z 

X (H) *ft:(c«K<fr2>^J'?Xft^fcifi''^ttSS<!:;^ 

s„ am 2 2 3a, ^n^.Mtt^2 2 iRt;J2 2 2S£ 

[0 0 7 3] *5!HJtt> 8J^a©IB»^CfflV^^^fcM 

mi®*SS©J^^i:l^«. Um^2 2 2,(DyV7)'VX. 
v-%^^m^2 2 1 i:tti^2 2 2^n^n®:9-*C^)- 

0 0 tCJ:^T 5 6 H>y h®S«l!t*^«*5iSnfcD VD 
[0 0 7 4] ftigMfi. 12^-7-^7 oeg^h 7 -yi^O 

■r e> -r t 3 5 v' 7 ;v^ii c cfc o TfB# ^ nr s CD 

Vi. cnCJ:oT. ^U>':i->'>®DVDi:^iEfc:3tf- 
[0 0 7 5] Sfc, *SM2 0 0a, 5 6k*>yh«»S 

h<c2 5 6 k'-y h®aa?^^J^?*JiS:^-&^ ■€-ne>a 
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[0 0 7 61 ^e>tC. *:SB2 0 0Ji> n^^^^WZ.^^ 

•7-57^I^^®I}c^te^li:^^^ia (1) t^mm\z^&: 
^^^mm (0) ^;Ot^Uv^«^Tf?t:>n^c:<h^J^ci: 

i^iti\zmm \z:^y^yhf)^m±\^^ m^mizhyy^ 

^^\z. hyy^y^'ty^-fj^^^ntc^Slz^ 
-^i)^:^^^^^t. yVT)Vx.y-m^ {yi^r)V-^^\Z 

[0 0 7 8] Z.(D^2(D%m<r>^Wt\Z:^^^X'7z^ 
7)V:b\^0^&.^%^^^^\Z^fz':>XV E^PSffS ^ 
m^^^tVtcffis PE (Phase Encoding) <i:^i^^j-^fefi 

Tfe-pT. ;^o^2<DmM<omm<D^o\z-^v^:f5^\z 

*r bSlt 1? * ^ ^ ;V;&[^ ^^X. ^ ^ 

m(Dmm\z^^^x. ^i<Dm:m<ommxm^^tzVE^m 
gg 5 ch i; <7) [Hig§ ^ ffl v^T ^ V T 

[0 0 7 9] *fe> ^JSH^cO^tx-fXi^lHSSBt^^l 

S:t)^'^2O*j5Sc0J^^tC:feV^T. P E^pff^ti " 0 " 
t "1" i(?:)21it*(h^^SH«bfc;&^. PE^Si«^<^ 

"0" E^mifli)^ti^^x\^^n.\*^^'^. -iD^o^f^fli 

vf^^^<ko\z-r^!i^-^'^^$>r). msom m^\i 

[^y'^y.^n^mm] 'A\z. u±iz^o\zi.xmmm 
mm^nrzDVDizM^-'t^n^mm\z'D\^^xmmr 

[0 0 8 0] H2 1Ji. 

g2 1 0 <D^m^fSi^'»\zr)\^^X(Dmf&^^^^^ y ^ 
mx$>^o ta^. *^tc^$nfc^>^T;^x^-«^G 



(D^mt. mi^ff5\z\t. mi s(Di$^^ ^y^'f'^-hiz 

9r:^n^mr)X$>^. tctcL. ±m(DJ:o\Z. Z,(Dy>^ 

tcib. mi s\z^^n^^m<D^o\zmm\z\t^m^n 

[0 0 8 1] *g®2 1 0^^. ilB^tf^^X^IB^Sfi 
2 0 OfC^fJiS-r^DVDS^SSTfeO, DVD±<^h 
yy^:^\^\Z:^n^mm^-9<D&S\zm^^^X^y'z^ 

yzyT)v:cy-m^<Dy^x\zm%nrcW\y'i^^)vmm 

1. 2, S^<i^MS[HlSS 1 3, ^n>:; 

^ttmS 1 4 . f^^^&gl 1 5 . ^SEgB 1 6 . 
Sg^Sl 7S:D^^>?T;i/X^-^ffigg2 O^ffi^^o 
[0 0 8 2] n^^y H 1 Itt. %\Lv^yv':^X^ 

T ;px ^ G ^ b T ^ >^ T ;P'X ^ -it as 2 
OtrtH:/j-r^o 02 2t^> S^^^y F 1 KT^'^^^i^T 
^ - « ^ G o M ^ SB^ c^^^iflJ'ciiSfK ^^-r 

^uv^mx%^o n^^yY\\\z^^^x. ^^^v 

-if 1 1 a;{»^e»fflS*^nfe3tfc?-Ali. 1 1 b^e 

WTfe^/^ccD. nmvyx \ i d^ajib;^cmtcjttf- 

hchbT*7t$nTDVD9LcM^n^o 
[0 0 8 3] DVD 9JCctO^>?T;V*rp]^cS»IelSf^ 
tVk.WM%\^. nmvyXX Id^grSiib. ^ffTt^t^j: 

1 1 i\zx-n^n. ^n^«^^f^i^^^"rM^fi:»co^ 
^^1-^>^T;i/x^-<S^Gi;^o. ^i^T;px^-;^ 

tBS2 OJdtti^J^n^o 

[0 0 8 4] ^>^T;^x^-^m§§2 O^i. %^^7.^ 
IB®^fi2 0 o;0^*WbTVifc^>^T;i/^Si§§i 8{;:MC> 

^mb^S^^l^ffi^^^bT, B^^^yFl 1:6^^21^ 
nT^^c^S^T;VX^-^i-^G;^^^e>. «f^PfB®V-^ 
F coia^fi^M^^?^ h ^ ^ tf^^C^:^^ ^ y 1/7 )\^^H<^'H^% 

x«^^<ftii vi-rn^c^ffi b T ^5 ^^^nnm^^ 

ii^ffibTV^;^V^:^'&(Z)^>^7;i/X^-) ;^t:|¥^L;f^Vi 
\Z. Sc^HtBg^-^— ^^O-^"^. h^^y^^t'^L^T^J^^f^^fflO 
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[0 0 8 5] 02 3tt, yi>T)l:Ly~^mm2 0<Dm 

S2 0«, LPF (P-A7.7^;V^— ) 2 0a, 2fi 
©a 0 b\ 2 0 c. 2m<Othtfy—\-2 0 

it8if^^i-i*mgB2 0 f tt. S^^*;/ H 1 l*^&Ui:^Sn 

fg^)-«:iftaiL, -tntcS^tiX, nW1l'-^'2 0 b, 
2 0 c'\<0it«!;»tpm]E'£f^-5:'S:*«2-:3OSq»^JE 
(±V) 

[0 0 8 6] yz^T)\^X.y-l^m^2 OiZXtJ-^ntz^ 
'J7)VX.y-mnG\t. LPF 2 0 alCt^TiS^jS/ 
-TX^tA^y h^snfc^ft, 2 0©3W^W-;5'2 Ob, 
2 0ctCA:^$n. iEft2C>©it«»*mffi?rje^^M 
1iIS«-r-5>*^S*^fiJ^$n^. ri>/tl/-37 2 0 b, 2 
0 c OitteSipmiEtt, ffi^PIE^T-i7F<0^^^e 

*^e.± 0. 0 0 5 uLmtdn-rntcumizmmt^mmz 

(il:B*i h 7 ifJ-t*^ <E> ( ± 0 . 0 1 M 

[0 0 8 7] h2 0 d, 2 0ett, S4^^^^ 

;H 2(C<J;-DTS^PIBSV-i'F*ttfemsnTt^5^ 

K^tt, ziynv—^2 0h. 2 0 cowijsaii^ii- 

i.y-hTab«.o *SM2 1 OfC*3ltSi7n<;;i7atB§§ 
T. 2aiB®irD>:/4'fl^, (i) ^^^)V::i—Y^m 

(ii) m^^\^'s^\ziin^mimy'—^ (aw 

-en. (i) s^^^iiaffiiHiss 1 a, (id s^ffi^sa 
amis 1 3 , mmmk^ i s 2&yf«<Haia:^^s i ? tc 

[0 0 8 8] S:£#^MaiHlS§ 1 3 . ^miSfE^S 1 
7 , mm^WL^ 1 5 RimUSK 1 6 tt, mi 0*Ji®}^ 

a. 5>77;i'X7-i^aiig2 o*^^,ati;bsnfci^^fi'M 

[0 0 8 9] m 1 ®*ifi® i'Jxi^iS'Jl^*® 




[0 0 9 0] mi®jiJfi©jgiif-it'^> m2©^*s<Dj^ 
[0 0 9 1] m2(Djiss©jg^T-tt. ^ine-fc-f^ 

7>?7Jl'X7-'^ailS2 OA^fflVie.nTVi^Cli:*^&^)- 

ij, i^mm<Dxyv^^m^if-y=y7)V'^m\z%^ 

mWiz^i^nu^^TLtyi^mT:^^, 
[0 0 9 2] 'mims^2(D-^m<omm^x\t. 

5 6 tf-y h(D H@»S5^li{cMJSbTiiaseS-&fc2 
56X56tf«yh (nmU^M^mifi. 5 6 A'-f h®»M 

i'^, 7l/-A^«tia«)i^fBSiflljt{CPiabfcA'-1' h 
ia-^«F«ffi«®IB&x-iS'fC«bT, iaSfc*ttT;iS:< 

«tcasi)>^ty:&S t-r -5 CI x^ ^ . 
[0 0 9 3] misr;tm2©*!fiojg^-ctt, ie 

S/ftDVD9Tfe2.t«lB:Sn^fcJe>tC«, 2 5 6A*-f 

h t tcfeffl^^m^ tMmis^^j t ® r«i lEx «ft 

$nfc*^ 5 60tf ®5 0|lK±i:-rs::i:fe 

v'>y^'^5>'7;i'X7-0^)-*tt. 0 8-1=112 

[0 0 9 4] Sfc. ^ 1 2 ®llffi«J^MT'«. 1^ 

^,i^t^:©:fc/^tk«©ie«> b#ViMSS;^fc«-&cttg 

mSLg:?^^J<t©ffiH?5^3t<'^i:¥iJ©Tb, S^$iJK*ffi^5 
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[0 0 9 5] sfc. miRiJfm2®jiis®fe^Ttt, -a 

« * T ^ a y M Cffi^f S ^ t J: o Tffi Htt ^ *|J^ b 

9 b\zi^m-r^mwmizni'r^mm-t^^tti^'^^^ 

l^lrfi^^S 5^ -y ^^P-^ 5 >?7;vaia«iSbT* < il i: C 

It®) =£— ^^Mi'S^t)^<. jSM(E®S!jg^®^iE 

[0 0 9 6] Sfc, m 1 S.r/m 2 «lllfgro}^^T'«, ?t 

tCRlS$n5t>©T«7S:Vi, ^SJ^«, DVD9©IE^it 
i)mUT^f£*'-^Tcm'^iZit. ^E■©D VD 9 ©#^M^ 

[0 0 9 7] miRrfm2 0nm<Dmm-cit. m 
0 o&t/3t5^'f x^s^gsi 1 o^n^nfc 

©S^ffi^ tC J: o T« # il A e <t b T %> cfc = 

i&jitf ffli^ CfiJffl $ nfc/O^. « c © J; 5 7i^j5E-fk 

mi^^x^mmmzns^TLtsi3.E. as©s;^s5^-:^:5' 

[0 0 9 8] Sfc. H 2 ©SI;^©J^^Ta, 7v'7;V^ 
P©fcse)tCh^>y^>y7i'5^3.X-iS'l 9*tffiVi6.n 
C.tl(Cf^X.T> AO (Acoustic Optical) lm\pl^ 

^jg©j^^(c-pviTiffi?^-r2>. 

[0 0 9 9] 0 2 4tt. :^^HJ©B3©*J£Jg^tC'^^ 
^v'-iT.if 3 11 ©«ifK0-T?**. Z.<r>%^^ 7.^7 3 1 
1±C, 3 lf-:!!f- K«® 3 1 2*tfS®$nTVi^, 
©SE^a-tt. ^^i/a-y i/^^RfffJI^l&^i^iib, ^©& 
ifflagiL-fc4'a-y57©:5''f Si'i^'^^ If >y hS-t/^^ > K 




[0 10 0] c©m3©*m©je^T«, S^P^ttv'-y 

e-r^ltfCJc^TSlxi^^^Hf^ (at!-:*J-h*1f«3 
12) ^S^e>ii^T^JSX^^?. Si©*:^©J^^'^:*a 
•r^*t, ^©-rn*^V-1'X«cllfen^>a<fc*^/htr«:^j: 
^2©*JiSO}^lltS?^^. ll2 4tC*5V^Tffi 
«A»a«©»^i'n>yi^TiBSSnfcSR5}'S. 
tt&ffi^PI$nfc:^n>yi7TIBSStl/bg5»«:«-r. t 
©g55J-5rlt;*:bfct)©^EI 2 5 fC^LTVi-So 
[0 10 1] 0 2 5lC:fett^®^ARy:®^B©.tf-y h 
3 2 1 «. 3 Tm-^^*«IBgi$nfc«-&T**. IK© 

S*P5'^^;Vi'ni-y^^iS''f5>i^«:S^bTVi 
5, a«Pi' a-yi7^'f 5>y-Cia®^ nfc®« A felt 
^t!>yh«. td>y hSl^7>H©*S«<t«^S©ficS*^ 

nxv^^. ^nfc^fb, ■firffl^p^nfc^D-yi^iS'^f s 

ttSSi^^fc«, i^S©firB;<,t5^v^;vyD-yi^©A-&± 

[0 10 2] ^ffi^P©:*^i:bT«. S2 5 

t::S^-r<fc3{C, pX>y>?fc->7 h a, ii;;fe>'7hb, ffi 
515^7 he, WX^yS^J&v-^ hd, t\t^'ot^ii'^\zmk 
R)f^S©fiffl>'>' hSBD;^5:^ffi*^abS, ^©t5*\ M- 

Ay-iXizj^-DX&m^mr^ijmhm^i^n^o ^^-f 

[0 10 3] 02 6ti, alf— Hlt^^v'-y^'fll*^ 

i'SS©::^n-yi'EiT**. jtx^ xi/A^Sff^'v-y K 

3 IT— tt-fb^tl, C©— fll-fb^i^PSGtt, ->Xt-A 
aipi7D>yi^*^^-rfc«&©PLL (p h a s e lo 
ck loop) [11SS3 3 2 {Cffi$&$n?)o ^etC. P 
- LL[HlS§3 3 2«S4i'n-yi'CKSr*^b, :7iJ-y7' 

7D-yy3 3 4^tcn\zJ:r)-mitm^ps Commit 

b. S^m#DAT*«^t«^n^). 

[0 10 4] 02 7CS^^i^HF©T-1'/'^37->©- 
^J*5^bTVi2), 02 4(C*fJS$-&T, Sip^'O-y^^ 
-f 5>yTl3®$nfc®«A^S^bfcm^*>e.tt, :B 
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[0 10 5] PLL(HlS§3 3 2(r*3ViT. {^ffiitKHa 
3 2al4, mE$!l»S5gMiaK (VCO) 3 3 2 cJ;0 
^ n^)??^i^ n i7 C K tS^^^H F t Sfiffitt 

ISEb, itLmik^mm^tiiti-t^, n-/iX7^;v^' (l 
PF) 3 3 2 b«, ^<^{il:^i^i^**«^$<JEbT^ffl 
^ilM^^^^^-S. mJEaWM^SlHll^ (VCO) 3 

[0 10 6] CCLT. ^txwXiJ'tCtt^^rlES-r?)!^® 
±fBfi:ffi^PlC<fc2)'^t!j*^. P L LlHli^ 3 3 2 Oiifieib 

f^mm^mpir\>^ri\t. p l l 3 3 2 x±fSi^n^ 
m^m\t. p L L ii?s 3 3 2 (Dmu^i^f^<oMm-c<r)i<L 

\Z. L P F 3 3 2 b *®iiLfcfi:ffltk«<^ 3 3 2 a cDfiJ 
[0107] CiniC J; 0 , P L L iHliES 3 3 2 tt, 

>y5'*i%^-rs. Jii|i^mS3 3 3«, 'e:ffiH:«ig3 3 
2 a(Dlii:f]m^o:>mm-tf3ih%LF F 3 3 2 bfiMmiCO 

[0 10 8] a»*^^nfcx'<:^i'5&^SA^**iJWfT* 
snfca \^mmii-mmf3ifs^iz$>^mmm 

[0 10 9] &rf, mi^<omm.(Dn^\zz>\/^xmm-r 

±)7ELfc<t5»C, n>/1l/-i5'3 3 ITZHt'ffcSn 
fcii-^PSGtt. PLLIHISS3 3 2T^fi^Ufc^4i'n 



>y i7 c K © ^"f s > ^Ttis $ n«^M^ D A T 

$n?)o 02 8«. m2 6<Dm.ihmm\z^ni>mi^m.m 

3>/t^-3'3 3 lfCj:0=fflfli«^PSGCSg«i$n 

d bTV^2)fcsi):Hl^b{t^P S G(c*) v-y ^'Ji^'^^nT 
(.^2). ^fe^wiptc, co-Mibft^P SGd^e.->7.5" 

-^3 3 im:tl®-<i{k«^PSGS:>"J «yy:7n<yy 
3 3 >y5^Tn«. 3 b!-:tf- Fit «*-&^fc5^-y 

[0 1 10] s^ft-^*^?>. m^itm2 gtts^^ 

tl55tx-f Xi7 3 6 1 tf-ttS^tT^-f Xi7 3 6 2 (D 

6 3^;fM.T, y'-^^^m^^ S^7>:/3 6 4, a> 
AW— 3'3 6 5*jlbT, PLLHIKS 6 eCT^^i' 

U •y7'7D-y:/3 6 1 ^ 7.'7 3 6 1 *^e.M^^^•3i^ 

ttf—S'^nm'C^tiX^i ^^P§i3 6 Steffi UTIEii 
'N-/ H3 6 9T, 3t7^^7.i7 3 6 2lrlB&-r-5. 

tz.zxy^yv^m.m-t^z.t.iS^x^^. 
[0 111] u^^b, z.<n>w.^<^%M<r>^&m<r>%=f'<7. 

ife, PLL0SS3 6 6. 7U ^yT'^D^y ^'"3 6 7 
Vi-fJcnwil^— ^ 3 6 5®m;^3m^«;it^lB^t"-5:& 

4^ ic-^ * nr s y X -y ® * SIB® ^ ns 

[0 112] £^±©J:5;ft«J£tc<J:n«, ^HffWCi^n 
<y ^fiiffi^il bXn fcf-:^- Hit ffi^lB^t" S ^1 
J:-:5T> m'^(r>%y''{:k^n^\Z^^^^%.^Z.t.fS. 
<. 3t!-5?-H1fiSS:fBtl-r-2)Clt*<Tir, bA^fe, 

PLL®<4ffi^^^i^©fiti2:^tbt-SCi: 
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[0 113] uis. :i<om3<omM<ommiz^^>x. a 
ffi^p<£Anj^j:5tcbfc*i. m^mz.m2 sots it 

[0 114] Sfc, illSfcDn^Sfiffi^^ibTtt. W 
^fcffitbTttli'n>yi'«W0 1/8~l/4g* 

B#6tllC±T-r-5. a>/'?l/-i5'3 3 1 *tSlf,iiSei!T» 

;i®agsifcji?£-rn«-«k«^p s Go>?<y 

A5<ET-rSo LfcA^r^T, 3>A^-^3 3 l<Dji€£^ 
J^«PLLIiIii§3 3 2«ji«e««tl^SK*^. *SVitt 

[0 115] *fc, mi~^3©*ii®}^^T«. 
i:-r-5fB®iiK#:«DVD-ROM^-rfe-pfc3&^. 
tt;i©J;^7SttS®IBS«E#:l-iSe>n-r, CD-ROM 
•1aDVD-RAMlPtrfc3ifflL#S. tf >y h (t3#v- 

[0 116] Sit. w.i<nnm<Dmm\t'yy^'&mtc\-y 

[0 117] 




[0 118] rtHcJ:oT. Slx-:?3'JHt««> 
©Jtx-f X^-t?ife2.*>3 t-ftcDJtx^ 
[0 119] z.:ix. h9E«^«K. fflxv^^Uta* 
^mmx\t. z?y^-^}tyl?7)VX.y-\zm^ntc^'f 

'jy)vmu^^^'t^:it.-tfi^^xmwiiu^<nx. ij 

[0 12 0] Sfc. tufHfl5^-:^^;Hfaf«, t!-yhWh 
fife' ttSffl * it* fcfi:gS.tKji e> -tirfc -fn*^ C 

m\z^'&.^'^tc^^m!'^nm\z^^^'^tz&^<r>\i^-t 
nis^\zm^-r^y'J7 )^^M^^z^-oxum^n. mmm 

f]^$s.m^ritc%'f'<y^^<r>n^^\zm&-&n^^y 

[0 12 1] ;initJ:oT, s?-y^^P©«-&. ^©<fc 
5^3t5'-i';^5'©Ki^t'f^bTtt, tf>y h^JfcMlSTS 
g^A' ^;Hi^^-^©®M^PBlfctt3iMS ti:^ ^1 ^: * O 

N/o F F Ly^*«e.©Jx5?^;^«««a«e>^i^'^''^^■^■^^ 

{C«/h»fir^i]^-a:^-&S ^ -t^ON/O F F b;5:*«e.SJ 

t"-:^^ J^it««r«^e)ii^T It « J: 

[0 12 2] sfc, HSiagjx>^i5';nf^*^iH©snTVi 

triaS^ nfc tf «y h ® X -y $?©igSci:*ilS^ b b 

*5ViTK. rt)fffliJ(c'^ttbfcWiafi:S»wffi^;^nfct!>y 
h ©i^^i^l-^fiiJCS&bfcWSteHtcffi® ^ nfc tf >y 
h ©i^SC t b t bT <fc . 

[0 12 3] cntCiitjT, >'-yi5'SiS©S-&. SOt^v* 

^' ;Hf ffi©fBg^©fcise>icfi:ffi^ii ^ nfc^^^r ^;Hi^i- 
•&*n«.Jtffi*£iJ-i:jiffifiK^J'®l:«l»&«l^ < 13.^^X. 
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[0 12 4] mffi-)e(DM«»r43tiT«, mfiB£ 

[0 12 5] Sfc, *^HjiC'^;s,^x-<xi7SE^Sg 
[0 12 6] :in»t<t-pT, v'<y^'^Ba®«-&. fc^5'^ 

[0 12 7] c^iT. iaSi'j7'-:?^'JHf«S®^a«^ 
If ffiiHiigs {c -(Sit s ti^csj X ^ ;nt^ ^ ^^"^ ^ ^ t* 



[0 12 8] 2t:|8ggfC«5)t7^^XirS*«S 
tt, i^iJ' JHf « irilJx JHf #*tfS^S tlfc^x 

la^^^ ^ ;V tf «y h P -y OfiCffi^C*":? "'^TBJx 

lEfit^nfc^tx^X^WS^gS-^S-^T, MfB^tx-< 
X © h 7 -y ±©«t«e?J^»*P&Slt Jg^S nfc tf <y 

h s^tij-r ^ :i t cfc v'^;]/* ^^s^-r ^.^ 
x>^^;ntffis^^®i.. ^a^nfcttiiEfcf.-y 

{C-:^ VST® h 7 >y 4^'5*s 5 i^T-'V'^rlPl'^®^^*^ 
g i: 11^ ^ J: -5 bT t> J; vs. 

[0 12 9] cc-e, wsjtx-fxi^s^SBtt^se. 

b^vsMJ; K) i^^r^^m 1 ®ffi^tt:d^#ffir^«-&-e^^ 
As, ^s?)^i6e)n;'5:^®b#VsM<fcD/h^Vs||2®ffil5 

tt*«#aE-rs«-&'^***^ vs-mT*>;*vsffiin4*i# 

{C. -?-®)em*a'Jx>^:5'-'H«ffitbTtii:^b. HflfB^x 

tStHfifBii]x>^3'JHf^^^^*^*fiS:bfciiJx-;^5';Hf 

BB^^tcjD^T, WBB^fflE#ST®Jt«e{c:cfeVsT-ab 

fl^iljf^^0JP5bTfe<fcVs. 
[0 13 0] c:ntCj;-;.T> ±^®>?-y^'^ISS.t;.. ^ 

ilB^X'fXi'lciSVsT, t3IBix-:^^-iHf««. 
m^®«*i'P'yi'»clf»bT)^fi!c$nfc1S«lf-y hm 
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D g ^ ^ n ^ n tr - - H If # T ^ L T ^> <i: V ^ o 

[0 13 1] cn\z^^x. tmmomm^uy^^u 

\zl\ n^mx\t. ^o^^mwi^^^^yy^^^^'^ 
x^. m^fsimmm^x. mmf^mm^mmzmwir^ 
[0 13 2] c(D^o\z. ^mmizw^^i^y^^mRzf 

mmi^mtm^xm^^o 

mi] ^^m(D^i(Dmmo^m\zi^»^^y'-(:^^ 
tmmm(om^^^'r':^uyi^Mx&^o 

m2] mmmz^n^^um^o^-f ^>if^^-h 
x$>^. 

[0 3] m&S(oy:i~'^y^<DWMfSim^^^^^^ 

y^mx&^o 

^^^^mx&^o 

mmx&^o 

[me] i^^a<ofi[tB^^pggco#ffl^<c«^^^T>^D^> 

[07] mmm\Z^'::^X}£yhtm^^nrzDVD(Dm 

^^^'t^mmx$>^o 

3^ ^^"T ^ :7 T * ^ o 

[0 9] :^^momio:>mm(Dmm\z:^n^yty'^7.^ 

[010] [^^gcDi:7n-/^affiScOl¥^;^j:S^S^7^T 
yD-/^0T&§o 

[011] ^uy^mihm^z:^n^&:vsm^m^^ists§r 
(Dmmts^m^^^'rmmmx&^o 

[012] 01 l^C^^nfcfirffi^^M^^i^gi^^^Slff 

[013] mmw<Dn^K^9!kMm^(DUM'fs.m^^^ 

0T*^o 

[015] ^mmo^m^^mfi^^ii^^^n^y^^i^^^ 
mm(Dm^^^Mx$>^o 

[016] [^^ScD^SEgB<^B3aB?^«fi&^S't^^^^^' 
0T*^c 

[017] ifmn(DW,2<Dmm(omm\z^»^%'r-(7. 




[018] llSStc::fett§i?^«-^<o^^-f ^>^^-v- 

VXh^o 

[019] (^gH{cJ;oTfcf^;/ H;0tJ^^$nfcDVDO 
^S^S"r^1^li0T»So 

[02 0] mmm\z^':>xm^^nr:i\ivY\z-D^^x<o 
[02 1] i^mn<DW,2<D^m<^v^Wi\z^^^^%'T^7s 

[02 2] IlgS(Z)S^^^y H<^'5'&^>^T;VX^-fi 
[02 3] [^Seco^S^7J^X^-^m^Off^;^j:«^ 

^^-r^uy^/mx&^o 

[0 2 4] *:^BJom3<D*lfEa)?^M^-^tt^^5^'<:^ 

[02 5] m2 4\z^^nrzyty'-( 7.^(om^mx& 

[0 2 6] *^0JCD^3O^iScOJ^ffitC::fett^7t'X^X 

[02 7] m2 Giz^'^nrzyt'f^c 7.^mm<DW}i^mm 
[0 2 8] 02 6{c^$nfc^x^x^&a<?:>l(if^ift0J 
[02 9] ^^^o^sm^ittHJ-r^fc^ex^AMttJ^^tT" 

^ X ^ lS® CO >^ D i7 0 T $) ^ o 
[03 0] fie*S^g(C:*5tt^DVD<7)lB^®®^I«0Jt* 

^0T*^o 
[«F^<^iK^] 



2 M^a^^g^s 

4 sfffiM^affi^^- ^ 

5 PE^PiS 

7 IBS^"^^;^ 

8 IBS^^V K 

9 DVD 

1 1 n^^y H 

1 2 n^'^'sr^)V . 

1 3 B^M-^ffiS[ElS§ 

14 ^n>y^fflmS 

1 5 nn^^^ 

1 6 ^lEBB 

1 7 ^{KSL»5g^§§ 

18 ^>?T;V^P§ff 

19 vvv^y^7^'^=^^-^ 

2 0 ^i^TJl'X^-^imgg 
1 0 0. 2 0 0 ^5^^Xi7fB^e@ 

110, 2 10 it'T^Ts^n^&w 

3 11 7t^>r x^ 
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